Background: Information on health-seeking behavior and utilization of health facilities in slums of Addis Ababa is scarce, impeding the implementation of effective interventions. The purpose of this study is to assess the status of health facilities utilization and predictors for health-seeking behavior of mothers/caregivers of under-five children with acute diarrhea in slums of Addis Ababa, Ethiopia. Methods: A community-based cross-sectional study design was employed in five rounds of surveys in seven kebeles in slums of Addis Ababa among 472 mothers/caregivers of 472 under-five children with acute diarrhea in reference to Andersen's behavioral model. Data were entered into EpiData Version 3.1 and analyzed using STATA Version 14.0. Descriptive statistics were used to examine patterns of health facilities utilization and multivariable logistic regression analysis was applied to identify predictors associated with health-seeking behavior. Results: Most mothers/caregivers (70.8%) sought care either at home (14.2%) or health facilities (56.6%), whereas 29.2% reported that they did not seek any care. Of those who consulted health facilities, government health facilities (76.9%) were more utilized than private (18.0%) and informal (5.1%) health facilities. Nearly all (93.9%) of the mothers/caregivers using government health facilities used health centers, and of those who took their children to private health facilities (60.9%) used clinics and 26.1% used pharmacies/drug vendors. Mothers/caregivers visiting health facilities obtained mainly oral rehydration salt (ORS) (39.8%) and home-recommended fluids (HRF) (40.3%), but few of them (11.9%) obtained ORS plus zinc supplementation. Predisposing factors of literacy of mothers/caregivers (adjusted odds ratio (AOR) = 2.4; 95% CI 1.4-4. 1) and occupation (AOR = 2.6; 95% CI 1.5-4.6), the enabling factors of households monthly income of 50 United States Dollars (US$) and above (AOR = 2.9; 95% CI 1.5-5.6) and availability of nearest health facilities within 15 min walking distance (AOR = 3.3; 95% CI 1.7-6.6), and the need factors of recognizing danger signs of fever (AOR = 4.3; 95% CI 2.4-7.6) and vomiting (AOR = 3.3; 95% CI 1.8-5.9) were significantly associated with health-seeking behavior. Conclusions: Increasing the proximity of health facilities in slums and health education and socioeconomic development programs targeting illiterate mothers/caregivers and poor households may promote and increase health-seeking behavior and the accessibility of health facilities for the treatment of acute diarrhea in under-five children in Addis Ababa slums.
Background
Sub-Saharan Africa has made the least progress in the reduction of infant and child mortality [1] . The two leading causes of mortality among children under-five years of age in sub-Saharan Africa are pneumonia and diarrhea, accounting for 18% and 15%, respectively [2] . Appropriate health-seeking behavior can reduce child morbidity and mortality due to diarrhea [3] and is vital for integrated management of childhood illness [4, 5] and child survival [6] . Based on Andersen's behavioral model, predisposing, enabling, and need factors at the individual and community levels are instrumental for increasing health-seeking behavior and health facilities utilization [7] [8] [9] . Individual and community level factors also determine the occurrence and outcome of diarrhea [8, 10] .
Most studies using Andersen's behavioral model used secondary data with different categorizations of variables, indicating that primary studies are needed to identify predictors of health-seeking behavior [11] . Studies from various countries suggest that healthseeking behavior for childhood illnesses is often inappropriate and health facilities are under-utilized, particularly by the poor [12] [13] [14] [15] [16] . The 2011 citywide Demographic Health Survey in Addis Ababa indicated that less than half (47.2%) of mothers/caregivers sought treatment for diarrhea at health facilities [17] . An understanding of health-seeking behavior is vital for the rational planning and evaluation of health services. However, in Ethiopia's urban, including slums of Addis Ababa, there is limited information on health facility utilization and predictors for health-seeking behavior for under-five children with acute diarrhea. In the current study, we adapted the Andersen behavioral model [9] as a conceptual framework to identify predictors needed to operationalize the need, predisposing, and enabling factors for enhancing health-seeking behavior for under-five children with acute diarrhea in slums of Addis Ababa.
The results may assist health policy makers, planners, non-governmental organizations, and other bodies interested in reducing child mortality and morbidity through promoting health-seeking in health facilities in slums of Addis Ababa and Ethiopia's other urban slums.
Methods

Study setting
The study was conducted in slum areas of Addis Ababa, the capital city of Ethiopia. Four slum kebeles in Gullele Sub-City's District (Woreda) 01 and three slum kebeles in Lideta Sub-City's District 05 were included in the study. There is one governmental health center in District 01, in Gullele Sub-City, but none in District 05 in Lideta Sub-City. Thus, residents of District 05 have to be served by other District health facilities.
Addis Ababa's population was projected to be 3.27 million in 2014/2015, 47.4% of them males and 52.6% females [18] . According to the 2015 report by the District administration, there were 1453 legally registered underfive children in District 01, in Gullele Sub-City, and 1321 in District 05 in Lideta Sub-City. Ethiopia has both public and private sector health facilities. Private sector health facilities (clinics, hospitals, pharmacies, and/or drug vendors) provide mainly curative services, whereas public sector health facilities provide both curative and all preventive services. A considerable number of traditional healers also continue to operate in the informal health facility sector [19] .
Study design, period, and populations
Five rounds of a community-based cross-sectional survey (one round during a case-control study and four rounds when a longitudinal study conducted) within periods of October 2014 (first round), November to December 2014 (second round), January 2015 (third round), April 2015 (fourth round), and July 2015 (fifth round) was employed. The source populations were all under-five children who had acute diarrhea during the study period in slums of Addis Ababa, whereas the study populations were under-five children with acute diarrhea that lived in the seven slum kebeles during the survey period whose mothers/caregivers consented to their participation in the study.
Sample size calculation
For sample size estimation, we assumed a 95% confidence interval (CI), a margin of error of 5%, a proportion of 47.2% for health-seeking in one or more health facilities in Addis Ababa [17] , and a design effect of 1.5. We used design effect since the multistage sampling method was employed. A minimum adequate sample size was calculated based on the statistical estimation method of Kelsey et al. [20] . Since the source population was estimated less than 10,000; sample size correction was performed. Then, 10% non-response rate was added to obtain the adequate sample size of 429. To satisfy the minimum adequate sample size criteria, the study included all 472 under-five children with acute diarrhea during the five rounds of survey period based on the inclusion and exclusion criteria.
Inclusion and exclusion criteria
If the same under-five children had more than one episode, we only considered the first acute diarrheal case and excluded the repeated case for the study.
When the same mother/caregiver had another child with diarrhea, it was excluded for the study if that child was not part of the longitudinal follow-up study because we used systematic sampling technique from the initial recruitment of children for the follow-up study. During the case-control study, when there was more than one child with acute diarrhea per household, we randomly choose one of the children before interviewing the mother/caregiver. Under-five children with bloody and persistent diarrhea were also excluded.
Operational definitions
Health-seeking behavior was defined as diarrheal management practices by mothers/caregivers of under-five children with acute diarrhea for the treatment and recovery of the child from acute diarrhea within 2 weeks prior to data collection. Acute diarrhea was identified using World Health Organization (WHO) signs and symptoms for diarrhea by questioning the mothers/ caregivers first about signs and symptoms of diarrhea such as consistency of bowel movements, fever, vomiting, blood in stool, mucus in stool, watery stool, and the frequency of abnormal stool 2 weeks prior to data enumeration. We defined acute diarrhea following the WHO protocol [21] as the passage of three or more abnormally loose watery or liquid stools over a 24 h period. However, the WHO protocol did not specify the recall period. We used the 2 week recall period as specified in World Gastroenterology Organization global guidelines for acute diarrhea survey [22] . We therefore define acute diarrhea as the passage of three or more abnormally loose watery or liquid stools over a 24 h period within 2 weeks prior to the data collection.
Explanatory variables
We selected explanatory variables based on Andersen's behavioral model [9] (Fig. 1) , which is widely accepted and used to study the predictors of health-seeking behavior and health facility utilization for various diseases, including childhood diarrhea [23, 24] . Predisposing factors considered for analysis were mothers/caregivers education as a dichotomous variable, age in three categories, ethnicity in five categories, religion as a dichotomous variable, marital status classified as married or currently not married, occupation as binary (housewife versus not a housewife), household size classified into two categories (2-5, 6 or more), age of under-five children was classified into five categories (0-11, 12-23, 24-35, 36-47, and 48-59 months), number of under-five children in the house was categorized into two (1 child, 2 children or more), and birth order of under-five children was categorized into four (first, second, third, and fourth and above).
Enabling factors were monthly household income and availability of nearest health facilities within 15 min walking distance. Of the need factors (severity of illness), we included perceived cause of acute diarrhea, recognition of acute diarrhea danger signs, and number of danger signs (1, 2, 3 and 4 or more). Information was obtained from mothers/caregivers on the types of health facilities used and reasons for these choices. Weaning of food and liquid status during acute diarrheal illness and the types of treatment given at government and private health facilities were also studied. Household survey, data quality control, and data management Data were collected using a pretested structured questionnaire. The content of the questionnaire covered predisposing, enabling, and need factors based on the adapted Andersen behavioral model conceptual framework (Fig. 1) .
The questionnaire was prepared in English and translated into Amharic (local language). To maintain the consistency of the content, it was translated back into English and necessary adjustments were made before the translation back into Amharic for use in the field. The structured questionnaire was pretested in 10% of the sample size in one randomly selected slum kebele out of the studied kebeles and amended where necessary.
The principal investigator provided 2 days of training for seven field data enumerators and two supervisors about the administration of each question and ethical principles. The data collectors were female nurses and environmental health professionals with BSc degrees or diplomas , whereas the supervisors were public health professionals with masters of public health degrees. The primary respondents were the mothers of the under-five-year-old children who had acute diarrhea during the survey period. Where a mother was not a caregiver, another primary caregiver was interviewed. Ten percent of the study participants were randomly selected and re-interviewed by another interviewer to check reliability of the information entered by different interviewers. The completeness of the questionnaires was checked every day in the field by supervisors. The principal investigator then re-checked the questionnaires for consistency, clarity, and completeness. No substitution was made for mothers/caregivers who were either unavailable or unwilling to participate in the study. If a mother/caregiver was not available at the time of the survey, the data collectors scheduled another visit for the same or the next day. If not available again, the household was considered as non-respondent.
The collected data were computerized using EpiData Version 3.1 (EpiData Associations, Odense, Denmark) and then exported to Statistical Package for the Social Sciences (SPSS) Version 24.0 (IBM Corp., Armonk, N.Y., USA) for data cleaning. In order to verify the accuracy of data entries, two generic data verification strategies were employed. As the first step, randomly selected 10% of the questionnaires were thoroughly checked. Following this, descriptive statistics, results from cross-tabulations, and frequency distributions were examined before performing statistical analysis.
Data analysis
Data were analyzed using STATA Version 14.0 [25] . Proportions for categorical variables and mean (±standard deviations (SD)) for continuous variables were used as descriptive measures. The associations between predisposing (block 1), enabling (block 2), and need (block 3) factors with health-seeking behavior were modeled using bivariate and multivariable logistic regression. Odds ratio with corresponding 95% CI were used to assess the strength of associations of different factors with healthseeking behavior.
Bivariate analysis was employed to identify variables associated with health-seeking behavior without adjusting for potential confounding variables. To reduce excessive numbers of variables, only variables with p < 0.3 in bivariate analysis were considered for initial inclusion in the multivariable analysis based on each block [26] [27] [28] . Variables with p < 0.3 in each model (models 1, 2, and 3) of the multivariable analysis were included in the final model. Then, we estimated the overall effect of the three blocks of variables. Hosmer-Lemeshow statistics was used to test the goodness-of-fit of the model [29] . Variables with p < 0.05 in the final model were taken as statistically significant and independently associated with health-seeking behavior.
Results
Characteristics of the study participants
A total of 452 mothers/caregivers who had under-fiveyear-old children with acute diarrhea were enrolled in the survey, with a response rate of 95.8%. Nearly all respondents (98.9%) were biological mothers. The mean household monthly income was 44.7(±25.5) United States Dollars (US$). The mean household size was 5.2(±1.9) persons, and the mean age of children was 27.2(±14.2) months, the mean age of mothers/caregivers was 29.3(±6.1) years, and 330 (73.0%) of them were literate (Table 1) .
Health-seeking behavior
More than two thirds 320 (70.8%) of the mothers/caregivers sought care for their acute diarrheal under-fiveyear-old children either at home (14.2%) or health facilities (56.6%), and 29.2% of the mothers/caregivers reported that they did not seek any treatment either at home or in health facilities for the purpose of acute diarrhea treatment. Among mothers/caregivers who sought care, 87 (27.2%) sought care promptly within 24 h after recognizing acute diarrhea and 39 (12.2%) obtained inappropriate care. The mean walking time required by mothers/caregivers to reach the health facilities for seeking care was reportedly 28(±14) min, and the mean number of elapsed days to get care after recognizing the danger sign of acute diarrhea was 2.3(±1.5) days (Table 1) .
In bivariate analysis of predisposing factors, mothers/ caregivers literacy (crude odds ratio (COR) = 2.8; 95% CI 1.8-4.4), married mother/caregiver (COR = 1.7; 95% CI 1.1-2.8), and occupation (not being a housewife) (COR = 1.6; 95% CI 1.1-2.6) were significantly associated with health-seeking behavior (Table 2) . Among enabling factors, having household monthly income of 50 US$ and above, and availability of health facilities within 15 min walking distance were significantly associated with healthseeking behavior. From the need factors, recognizing danger signs of fever, thirst, vomiting, and increasing numbers of danger signs were significantly associated with healthseeking behavior (Table 3) .
In multivariable analysis, predisposing factors of literacy of mothers/caregivers (adjusted odds ratio (AOR) = 2.4; 95% CI 1.4-4.1) and occupation of mothers/caregivers (not being a housewife) (AOR = 2.6; 95% CI 1.5-4.6) were significantly associated with health-seeking behavior. Among enabling factors, having household monthly income of 50 US$ and above (AOR = 2.9; 95% CI 1.5-5.6) and availability of nearest health facilities within 15 min walking distance (AOR = 3.3; 95% CI 1.7-6.6) significantly increased the odds of health-seeking behavior. Of the need factors, fever (AOR = 4.3; 95% CI 2.4-7.6) and vomiting (AOR = 3.3; 95% CI 1.8-5.9) as danger signs of severity of illness were significantly associated with health-seeking behavior (Table 4) .
Utilization of health facilities
Among the 256 acute diarrheal under-five children taken to health facilities, 197 (76.9%) were seen at government health facilities, 46 (18.0%) at private health facilities, and 13 (5.1%) by informal health facilities (traditional healers). Among mothers/caregivers who preferred government health facilities, most did so due to the lower treatment cost 173 (87.8%). For those who preferred private health facilities, allegedly good quality of treatment was the main reason reported by 40 (86.9%) ( Table 5 ). Among mothers/ caregivers who sought treatment by consulting private and/or government health facilities, 182 (40.3%) were given home-recommended fluids (HRF) and 180 (39.8%) obtained oral rehydration salt (ORS). Only 54 (11.9%) were given ORS plus zinc supplementation at health facilities (Table 6 ).
Weaning practices
One third 143 (33.8%) of the acute diarrheal under-fiveyear-old children were given weaning food much less than normal. Somewhat reduced amounts of liquids were reportedly given by 120 (28.4%) and greatly reduced amounts by 87 (20.6%) mothers/caregivers either with or without consulting health facilities (Table 6) .
Discussion
This community-based cross-sectional household study examined health facilities utilization and predictors of health-seeking behavior. Our main finding is that almost two thirds of under-five children with acute diarrhea sought care either at home or health facilities and one third did not receive any care. Out of those who sought care at health facilities, utilization of government health facilities was preferred by the majority, but prompt care within 24 h after recognizing acute diarrhea was low. Mothers/caregivers literacy, occupation, household monthly income, availability of health facilities within 15 min walking distance, and recognizing danger signs of fever and vomiting were significantly associated with healthseeking behavior.
Of the one third of mothers/caregivers who did not seek treatment for acute diarrhea reportedly gave weaning food and provided liquid for their children at home in different amounts compared to usual patterns. They did not seek care and continued weaning feedings, not with the intention of treating acute diarrhea. This might be due to mothers/caregivers expecting spontaneous recovery without treatment, lack of knowledge Other ethnic groups included Welayta, Siltie, Gamo, Hadiya, and several others about the severity of the illness, failure to recognize that the child was with diarrhea, or the common perception that diarrhea was due to new teething. Similar findings in two slums of Nairobi, Kenya, indicated that 35% of mothers/caregivers did not seek any care [30] . A study in Niger also revealed that one third of acute diarrheal under-five-year-old children were not taken to health facilities [31] . Another study, in Kolkata slums in India, reported that educated mothers/caregivers sought care at health facilities and home [32] . Low household income was a major deterrent to urban mothers/caregivers to seek prompt care in Western Nepal [24] . We also found that more than half (56.6%) of mothers/caregivers sought care at health facilities, slightly below the rate reported by the 2016 Ethiopia Demographic Health Survey result for Addis Ababa [33] . Moreover, availability of health facilities within 15 min walking distance was a predictor for health-seeking behavior. Some studies pointed out that time needed to reach health facilities influences health-seeking behavior [34, 35] . An extensive study in Ethiopia reported that utilization of different types of government and private health facilities declined with distance from patient homes [36] .
Severity of illness also increased seeking care in health facilities [23] . Our data also show that recognizing the severity of illness by danger signs of fever and vomiting increases the likelihood of seeking care, similar to other studies [24, 37] . Recognizing the danger signs and willingness to seek care tends to be associated with higher educational status and better household income. Contrary to our findings, some studies reported that perceived severity of illness was not a reliable predictor of care seeking by mothers/caregivers [38, 39] . However, an increasing body of empirical evidence indicates that children in low and middle income countries were more likely to receive care if their mothers/caregivers perceived illness to be serious [24, 37, [40] [41] [42] [43] [44] [45] [46] . We found that perceived cause of acute diarrhea was not a predictor for health-seeking, corroborating several other studies [24, 40, 43, 44] .
Mothers/caregivers utilized government health facilities mainly due to low cost of treatment and private health facilities because of their allegedly higher quality of treatment. In contrast with our findings, Sreeramareddy et al. [23] in India reported that private health facilities were the first choice for treating childhood illnesses. Several studies found that high cost of treatment for childhood illnesses at health facilities were the most common deterrent to health facility utilization in rural and urban communities [47] [48] [49] and that service quality predicts choice of health facilities [50] . These results, as well as those from other studies, suggest that choice of utilization of health facilities depend on treatment cost and quality of health service. Promoting and supporting Danger signs mean the mothers/caregivers recognition of the severity of illness and the need for care public health centers improves access for low-income populations [51] . ORS plus zinc supplementation for acute diarrheal treatment was used relatively infrequently by our study population, whereas ORS and HRF were used by four times more of the mothers/caregivers than that of ORS plus zinc supplementation. The low use of ORS plus zinc supplementation in our study might be due to lack of advocacy by government health offices, health extension workers, non-governmental organizations, and civic societies who are interested in promoting ORS plus zinc supplementations. The utilization rates of ORS is slightly lower than the aggregated data of the 2011 Demographic Health Survey report of fluid from ORS packets (43.4%) [17] and lower than the 2016 Demographic Health Survey report of fluid from ORS packets (55.8%) in Addis Ababa [33] . This indicates inequitable use of ORS between the whole Addis Ababa and the slums of Addis Ababa, which might be due to lower socioeconomic status of slum residents and lack of proximity of health facilities for slum mothers/ Lower, medium, and/or higher clinics caregivers. In contrary with our findings, a similar study in Niger by Page et al. [31] found that ORS was used by almost three fourth of mothers/caregivers for treating diarrhea.
Strength and limitations
By adapting predisposing, enabling, and need factors of Andersen behavioral model, we were able to identify the most important predictors for health-seeking behavior for acute diarrheal under-five children in slums of Addis Ababa. As a limitation, our conceptual framework did not consider quality of care sought and several community level variables which might play a role in determining care seeking. Addressing disparities in health access should ensure that everyone has access to high-quality care [52] . Our data analysis did not consider utilization of health facilities as an outcome variable. Instead, we used healthseeking behavior as an outcome. However, we analyzed descriptive statistics for different types of health facilities utilized and underlying reasons for the choices, which explain the health-seeking behavior in health facilities.
Conclusions
Our findings show health facilities becoming a better choice to seek care than seeking care at home. The results suggest that upgrading of slums as part of urban development, particularly infrastructure development including the construction of health facilities within slums, and raising the socioeconomic level of the slum populations can increase access to care for mothers/caregivers with acute diarrheal under-five children. Rates of prompt and effective treatment, both at home and health facilities, may be further increased by health promotion programs targeting illiterate mothers/caregivers and poor households. The Urban Safety Net Program, enacted by the Ministry of Urban Development and Housing of Ethiopia in January 2017, is seeking to raise the socioeconomic status and livelihoods of poor residents in Addis Ababa and may thus foster conditions necessary for successful interventions, and the impact of this program for increasing health-seeking behavior and health facilities utilization should be studied. Further studies that integrate household, community, and health facility information pertaining to predisposing, enabling, and need factors at the household, health facility, and community levels may provide comprehensive assessments of opportunities and constraints in promoting health-seeking and health facility utilization for treating acute diarrheal under-five children in Addis Ababa slums. 
